ABSTRACT Two identical experiments were conducted with 1-d-old broiler chicks to determine whether the Na in sodium zeolite A (SZA) was utilizable. Three male and three female chicks were randomly assigned to each of eight replicate pens per treatment. A corn-soybean meal basal diet was formulated to contain supplemental levels of 0, .02, .04, .06, .08, and .16% Na from either SZA or NaCl. Tne diets were isocaloric and isonitrogenous. The CI level within each dietary Na level was kept constant. Feed and deionized water were offered for ad libitum consumption throughout each 21-d experiment.
INTRODUCTION

Sodium zeolite A (SZA)
3 is a synthetic aluminosilicate with a crystalline lattice structure having a large surface area and pore value occupied by exchangeable Na ions and water (Pond and Mumpton, 1984) . The SZA contains 12.6% Na; and Ca, Zn, Mg, K, and other biologically significant cations are known to exchange readily with the Na associated with SZA (Breck, 1974) . Several studies have been conducted using SZA with laying hens, broiler breeders, and broilers to determine its influence on eggshell quality, egg Received for publication March 25, 1993 . Accepted for publication September 16, 1993 . Florida Agricultural Experiment Station Journal Series Number R-02996. 2 To whom correspondence should be addressed. sSodium zeolite A (Ethacal® feed component) is a product of the Ethyl Corp., Baton Rouge, LA 70801. production, growth, mineral balance, bone strength, and feed efficiency (Roland et al., 1985; Edwards, 1986 Edwards, , 1987 Miles et al, 1986; Ingram et al, 1987; Harris et al, 1988; Roland and Dorr, 1989; Frost et al, 1992) . In these studies some investigators have taken the Na furnished from SZA into consideration and adjusted their feed formulas accordingly, whereas others have not considered the Na from SZA. No experiments have been conducted to verify whether or not the Na in SZA is able to be utilized. Therefore, the experiments reported herein were conducted to determine whether broilers could utilize the Na in SZA when compared with the Na furnished by NaCl.
MATERIALS AND METHODS
In each of two experiments, 1-d-old Cobb, feather-sexed broiler chicks were housed in electrically heated battery 118 brooders. 4 Chicks were maintained on a 24-h constant light schedule in a temperature-controlled room. Three male and three female chicks were placed in each of eight replicate pens per treatment. Feed and deionized water were offered for ad libitum consumption to all chicks during the entire 21-d experimental period. A corn-soybean meal basal diet was used (Table 1) . Sodium levels of 0, .02, .04, .06, .08, and .16% were provided by NaCl or SZA. The calculated Na level in the supplemental basal diet was .02% (NRC, 1984) . Hydrochloric acid was included in the diets containing SZA to keep the CI level constant within each Na level. All experimental diets were isocaloric and isonitrogenous. At 21 d of age all chicks were individually weighed. Total pen feed consumption was determined.
Data from both experiments were analyzed using the General Linear Models (GLM) procedure of the SAS Institute (1985) . Those data are presented as separate experiments because the treatment by experiment interaction was significant. Data were then analyzed by two-way ANOVA with the main effects of the Na source and Na level and their interaction. Multiple linear regression was done with GLM using either body weight or feed consumption as the dependent variable and total milligrams of Na intake for 21 d as the independent variable. Slope ratios and their standard errors were calculated as described by Finney (1978) .
RESULTS AND DISCUSSION
Experiment 1
Body weight increased (P < .0001) with addition of Na from NaCl or SZA (Table 2) . This increase in body weight agreed with data published by Damron et al. (1986) . These authors fed various Na levels from either NaCl or NaHC0 3 and reported improvements in body weight and feed conversion with each Na source up to 588 ppm supplemental Na. There was a Na source by level interaction (P £ .0001) in which birds fed lower levels of Na as SZA 4 Petersime Incubator Co., Gettysburg, OH 45328.
were heavier than those fed NaCl, but this difference decreased as dietary Na reached .08%. The multiple linear regression equation calculated was Body weight = 201 + (.308 ± .022) NaCl + (.331 ± .022) SZA; R2 = .78; SD = 92; where body weight was in grams and the regression coefficients were expressed as total milligrams of Na intake for 21 d. The relative bioavailability value of SZA compared with NaCl was 107 ± 7.8%. There was also an interaction (P < .0001) on feed consumption in which birds fed SZA consumed significantly more feed at the three lowest supplemental Na levels than those fed NaCl. The addition of Na whether from NaCl or SZA resulted in an improvement (P < .0001) in feed consumption compared with birds fed the control diet. A relative bioavailability value of 111 ± 9.5% for SZA compared to NaCl was calculated from the equation Variables consisted of white, washed builder's sand, sodium chloride, or sodium zeolite A in proportions specified in the dietary treatment.
••According to values in NRC (1984) . where feed consumption was in grams and regression coefficients were expressed as total milligrams of Na intake for 21 d. Supplementation of Na as either source improved (P < .0001) feed conversion. There was an interaction (P < .002) on feed conversion in which birds fed SZA had poorer conversion than those fed NaCl at .02% added Na, but improved with subsequent additions.
Experiment 2
Similar results were obtained in this experiment as were observed in Experiment 1. Body weights of birds fed .04 to .08% Na from SZA were heavier (P < .0001) than those fed the same Na levels from NaCl but not those fed .02 or .16% (Table 3) . This improvement in body weight was accompanied by an improvement (P <, .0046) in feed consumption. The addition of Na from SZA or NaCl resulted in an overall improvement in body weight, increased feed consumption, and improved feed where body weight and feed consumption were in grams and regression coefficients were expressed as total milligrams of Na intake for 21 d. The slope ratios resulted in relative bioavailability values for SZA compared with NaCl of 103 ± 7.6 and 107 ± 9.4% for body weight and feed consumption, respectively. The overall availability from both experiments was 107% for SZA relative to NaCl. Thus, the Na in SZA was utilized by the chick as well as that from NaCl.
Several sodium containing mineral compounds, sodium sulfate, sodium bicarbonate, and sodium acetate, have been subjected to Na availability assays by Damron (1982) in a low-Na diet. In these experiments the test sources each supplied 393 ppm (.04%), and the Na was found to be JBasal diet contained .02% Na. Expressed as grams total mean feed consumption for 21 d.
as utilizable as that from NaCl. Normally, these compounds as well as SZA are not supplemented to the diet for the sole purpose of supplying Na. However, when the availability of the Na is known, nutritionists should consider this Na in their feed formulations. When using SZA in the diet of broilers the Na in SZA should be considered to be utilized as efficiently as the Na from NaCl.
